A heightened propensity for risk-taking and poor decision-making underlies the peak morbidity and mortality rates reported during adolescence. Delayed maturation of cortical structures during the adolescent years has been proposed as a possible explanation for this observation. Here, we test the hypothesis of adolescent delayed maturation by using fMRI during a monetary decision-making task that directly examines risk-taking behavior during choice selection. Orbitofrontal/ventrolateral prefrontal cortex (OFC/VLPFC) and dorsal anterior cingulate cortex (ACC) were examined selectively since both have been implicated in reward-related processes, cognitive control, and resolution of conflicting decisions. Group comparisons revealed greater activation in the OFC/VLPFC (BA 47) and dorsal ACC (BA 32) in adults than adolescents when making risky selections. Furthermore, reduced activity in these areas correlated with greater risk-taking performance in adolescents and in the combined group. Consistent with predictions, these results suggest that adolescents engage prefrontal regulatory structures to a lesser extent than adults when making risky economic choices. Published by Elsevier Ltd.
Introduction
Adolescence is a major transition period in life, a time when children undergo the physical, psychological, and social changes needed to become adult members of society. Accompanying this period of rapid and necessary change, however, is a heightened propensity for risk-taking, impulsivity, and reckless behavior (Arnett, 1992) . Adolescents tend to perceive risks as smaller and more controllable than adults (Benthin, Slovic, & Severson, 1993) , and they are less adept at setting goals and evaluating their decisions (Byrnes, 2002) . Indeed, in a time of generally optimal health, these poor decision-making tendencies confer a high level of morbidity and mortality (Grunbaum et al., 2004) vulnerable to gambling (Chambers & Potenza, 2003) , addiction (Chambers, Taylor, & Potenza, 2003) , and a number of other psychopathologies (Steinberg et al., 2005) . Parallel to these fundamental behavioral changes, cortical structures also undergo widespread refinement and maturation during the adolescent years (see review, Gogtay et al., 2004; Spear, 2000) . Anatomical neuroimaging studies have shown that the prefrontal areas are some of the last brain regions to mature (Casey, Giedd, & Thomas, 2000; Giedd, 2004; Luna & Sweeney, 2004) , and that processes such as synaptic pruning, elaboration of dendritic arborization, and increased myelination continue throughout adolescence (see review, Luna & Sweeney, 2001) . This is especially true in brain areas associated with higher-order cognition and emotional regulation. For instance, Segalowitz and Davies (2004) showed that error-related potentials continue to develop in the anterior cingulate cortex (ACC) and orbital/ventrolateral prefrontal cortex (OFC/VLPFC) throughout the second decade of life. Additionally, improved performance on tasks of memory and attention
